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(57)Abstract: 

PURPOSE: To protect an electrode from the 
contamination of carbon monoxide in the downstream of 
the fuel gas, which includes carbon monoxide. 
CONSTITUTION: A catalyst bed formed so that carrying 
quantity of platinum fine grains as catalyst is increased 
step by step from the upstream to the downstream of 
the fuel gas or one formed so that grain diameter of 
platinum fine grains are reduced step by step, is used, or 
in platinum-ruthenium alloy catalyst, a catalyst bed is 
formed so that quantity of ruthenium included in the 
catalyst bed is increased step by step from the 
upstream to the downstream of the fuel gas. Even in the 
case where density of carbon monoxide is relatively 
raised in the downstream of the fuel gas, hydrogen in the 
fuel gas is easy to be adsorbed by platinum, and 
corrosion of the electrode is not generated to stabilize a 
lifetime of the electrode for a long time. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 .**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fuel electrode of the fuel cell characterized by being the fuel electrode of the fuel cell 
which consists of a carbon base material and a catalyst bed which has the catalyst which supported 
the platinum particle to carbon black, continuing throughout resulting [ from the upstream of the fuel 
gas supplied to this electrode ] in the downstream, and forming the catalyst bed which carried out the 
sequential increment of the surface area of the platinum particle per electrode unit area gradually. 
[Claim 2] It is the fuel electrode of the fuel cell characterized by performing the increment in the 
surface area of a platinum particle by increasing the amount of support gradually in a fuel electrode 
according to claim 1 . 

[Claim 3] It is the fuel electrode of the fuel cell characterized by performing the increment in the 
surface area of a platinum particle by making the particle size small gradually in a fuel electrode 
according to claim 1 . 

[Claim 4] The fuel electrode of the fuel cell characterized by being the fuel electrode of the fuel cell 
which consists of a carbon base material and a catalyst bed which has the catalyst which supported 
the platinum alloy particle to carbon black, continuing throughout resulting [ from the upstream of 
the fuel gas supplied to this electrode ] in the downstream, and forming the catalyst bed which 
carried out the sequential increment of the content of platinum and the element to alloy gradually. 
[Claim 5] The fuel electrode of the fuel cell characterized by using a ruthenium in a fuel electrode 
according to claim 4 as platinum and an element to alloy. 



[Translation done.] 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[ 0001 ] 

[Industrial Application] This invention relates to the fuel electrode of the fuel cell which used the 
catalyst of a platinum system. 

[ 0002 ] 

[Description of the Prior Art] What usually reformed the original fuel of hydrocarbon systems, such 
as natural gas, from the economically disadvantageous thing in the gas which was rich in hydrogen 
content is being used for using hydrogen as fuel gas of a fuel cell as fuel gas. Impurities other than 
hydrogen gas, such as a carbon dioxide or a carbon monoxide, are contained in such reformed gas. 
[0003] On the other hand, in the phosphoric acid form fuel cell and solid-state giant-molecule form 
fuel cell which are comparatively operated at low temperature, the platinum catalyst or platinum 
alloy catalyst which supported platinum or a platinum alloy is used for platinum black or carbon 
support by the electrode. It is known that this carbon monoxide adsorbs, polarization in a fuel 
electrode becomes large, the generated voltage of a fuel cell falls as a result, and a generated voltage 
will fall extremely especially when the operating temperature of a fuel cell is low if the carbon 
monoxide contains these electrode catalysts in fuel gas. 

[0004] then , use the platinum-ruthenium alloy catalyst which cannot receive poisoning of a carbon 
monoxide easily as a catalyst which he be try to maintain the carbon monoxide concentration in fuel 
gas at extent which do not affect the engine performance of a cell , and be use for a fuel electrode in 
a cell proper be perform by the present condition remove a carbon monoxide to the reformer which 
reform a original fuel in the gas which be rich in hydrogen content , or give the function of oxidize 
this to a carbon dioxide . 

[0005] 

[Problem(s) to be Solved by the Invention] The amount of adsorption to the catalyst of a carbon 
monoxide is proportional also to the concentration. As mentioned above, on an electrode, although a 
reformer can be resembled and carbon monoxide concentration in fuel gas can be made low more, 
since the hydrogen in fuel gas is used in accordance with the flow of fuel gas, as for the downstream 
of the flow of fuel gas, carbon monoxide concentration becomes high relatively. Therefore, in the 
downstream of the flow of fuel gas, the amount of adsorption of a carbon monoxide increases and 
dissociation of the hydrogen by the catalytic reaction shown in (1) type is barred. 

[0006] 

H2 ->2H2+2e- (1) 

Consequently, in the downstream, the corrosion of the carbon of the electrode by the reaction shown 
in (2) types becomes easy to break out. 

C+2H2 0->C02+4H++4e- (2) 

The problem is the corrosion of an electrode progressing from the downstream of the fuel gas of an 
electrode surface as mentioned above, and reducing the life of a cell. 

[0007] Made in order that this invention may solve this problem, that purpose is the downstream of 
fuel gas and is to offer the fuel electrode of the fuel cell which is not corroded with a carbon 
monoxide. 

[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
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catalyst bed formed so that it might continue throughout resulting [ from the upstream of the fuel gas 
supplied to this electrode ] in the downstream, and the sequential increment of the amount of support 
of the platinum particle used for a catalyst might be carried out gradually or the particle size of a 
platinum particle might become small gradual one by one is used for the fuel electrode of the fuel 
cell of this invention. Or using the catalyst which supported the platinum-ruthenium alloy, a catalyst 
bed is formed so that the content of a ruthenium may increase one by one gradually from the 
upstream of fuel gas to the downstream. 

[0009] 

[Function] To the carbon monoxide concentration which became high relatively by the downstream 
of the flow of fuel gas by constituting a fuel electrode as mentioned above, since the surface area of 
the platinum in the downstream of fuel gas is large, hydrogen becomes easy to stick to platinum. 
Moreover, since a carbon monoxide tends to stick to a ruthenium when using a platinum-ruthenium 
alloy for a catalyst, it is the downstream of the flow of fuel gas, and hydrogen comes to stick to 
platinum, so that a ruthenium content increases. 

[0010] In any case, resistance [ as opposed to a carbon monoxide in the downstream to which the 
carbon monoxide concentration in the fuel gas with which the fuel electrode by this invention is 
supplied becomes high ] is high, and the life of a cell can be prolonged, without a reaction like 
corrosion of carbon occurring, since dissociation of hydrogen is fully performed. 

[ 0011 ] 

[Example] This invention is explained based on an example below. The electrode of a fuel cell 
consists of a carbon base material and a catalyst bed which combined with carbon black the catalyst 
which supported platinum or a platinum alloy by PTFE (PORETETORAFURORO ethylene). This 
invention constitutes the fuel electrode which has the catalyst bed to which the amount of platinum 
support of a platinum catalyst, platinum particle diameter, or the amount of rutheniums that is the 
alloy element of a platinum alloy catalyst was gradually changed about the each. 

[0012] Catalyst lcm3 after using ultrasonic gay NAIZA for the ion exchange water into which the 
surfactant went the specified quantity of the catalyst which supported example 1 . platinum 10wt% to 
carbon black and distributing it to homogeneity A PTFE distribution solution (60% of concentration, 
specific gravity 1.5) which PTFE (PORETETORAFURORO ethylene) of lg of hits mixes is added, 
it mixes further, and a catalyst / PTFE distribution solution is produced, and let this be dispersion 
liquid 1. 

[0013] next, the catalyst which supported platinum 15wt% to carbon black — using — dispersion 
liquid 1 — ** — dispersion liquid 2 are produced by the same approach. Dispersion liquid 3, 
dispersion liquid 4, and dispersion liquid 5 are produced like the following using the catalyst which 
supported platinum 20wt% to carbon black, respectively, the catalyst which supported platinum 
25wt% to carbon black, and the catalyst which supported platinum 30wt% to carbon black. At this 
time, the platinum particle size supported makes mostly the catalyst used for dispersion liquid 1 - 
dispersion liquid 5 an equal (for example, 30A), and it also makes the amount used this volume. 
[0014] Subsequently, these have equal width of face toward the other end in order of dispersion 
liquid 1, dispersion liquid 2, dispersion liquid 3, dispersion liquid 4, and dispersion liquid 5 from the 
end of the porous carbon base material front face which gave a water-repellent finish by fluorine 
system resin beforehand, and it applies with the blade method or a spray method so that it may 
become this area. Drawing 1 is the mimetic diagram which showed the spreading field of dispersion 
liquid 1 - dispersion liquid 5, and looked at the spreading side of a carbon base material from the top. 
In drawing 1 , it means having applied dispersion liquid 1 - dispersion liquid 5 to the spreading field 
1 - the spreading field 5. After drying the whole in this condition, it can calcinate at the temperature 
which PTFE fuses and the fuel electrode with which the catalyst bed was formed on the carbon base 
material can be obtained. Let this be a fuel electrode 1 . 

[0015] Although it calcinated at the temperature which PTFE fuses and the fuel electrode 2 was 
produced for the comparison here after applying and drying the same solution as dispersion liquid 1 
with the blade method or a spray method to the porous carbon base material which carried out 
amount production 5 times and gave a water-repellent finish by fluorine system resin, this is 
equivalent to the fuel electrode currently used conventionally. Next, the cell was produced using 
these fuel electrodes 1 and a fuel electrode 2. A cell is constituted so that the side which applied 
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dispersion liquid 1 at this time, i.e., the direction of the spreading field 1 of drawing 1 , may turn into 
the upstream of fuel gas and the side which applied dispersion liquid 5, i.e., the direction of the 
spreading field 5 of drawing 1 , may turn into the downstream of fuel gas. 

[0016] Drawing 2 is the diagram showing aging of the output characteristics of these cells. 
Curvilinear (b) which showed property change of the cell by which curvilinear (b) in drawing 2 has a 
fuel electrode 1, i.e., the fuel electrode which used the catalyst with a high platinum support rate for 
the downstream of the fuel gas in this invention, and was shown by the dotted line expresses 
property change of the cell which has a fuel electrode of the former for a fuel electrode 2, i.e., a 
comparison. It turns out that the direction of the cell which has the fuel electrode of this invention 
which used the catalyst with a high platinum support rate for the downstream of fuel gas from 
drawing 2 has little degradation of a property, and is maintaining long-term stability. 

[0017] Moreover, as a result of disassembling the cell after operation and investigating the condition 
of an electrode, as for most fuel electrodes of this invention, corrosion is not accepted in a fuel 
electrode 2 to corrosion having been seen. 

Example 2. particle size produces dispersion liquid 6 by the same approach as example 1 . using the 
catalyst which supported the platinum particle which is 90A to carbon black. Dispersion liquid 7, 
dispersion liquid 8, dispersion liquid 9, and dispersion liquid 10 are produced using the catalyst 
which similarly supported the platinum particle whose particle size is 70A to carbon black, the 
catalyst which supported the platinum particle whose particle size is 50A to carbon black, the 
catalyst which supported the platinum particle whose particle size is 30A to carbon black, and the 
catalyst which supported the platinum particle whose particle size is 1 0A to carbon black, 
respectively. At this time, the amount of support of platinum makes mostly the catalyst used for 
dispersion liquid 6 - dispersion liquid 10 an equal (for example, 20%), and let the amount used be 
this volume. 

[0018] Next, these have equal width of face toward the other end as well as the case of example 1. in 
order of dispersion liquid 6, dispersion liquid 7, dispersion liquid 8, dispersion liquid 9, and 
dispersion liquid 1 0 from the end of the porous carbon base material front face which gave a water- 
repellent finish by fluorine system resin beforehand, and it applies with the blade method or a spray 
method so that it may become this area. Since the spreading condition to a carbon base material is 
easily known if drawing 1 is referred to, illustration is excluded. And it can calcinate after 
desiccation at the temperature which PTFE fuses, and a fuel electrode 3 can be obtained. 

[0019] The cell produced using a fuel electrode 3 makes the spreading field of the dispersion liquid 6 
of a fuel electrode 3 the upstream of fuel gas, and it constitutes a cell so that it may become the 
downstream of fuel gas in the spreading field of dispersion liquid 10. The property of a cell is written 
together as a curve (Ha) to drawing 2 described previously. The cell which has the fuel electrode of 
this invention using the catalyst which supported the platinum particle with a small particle size to 
the downstream of fuel gas is almost the same as the case of the fuel electrode 1 [curvilinear (b)] 
stated by example 1., there is little degradation of a property compared with the fiiel electrode 2 of 
the former [curvilinear (b)], and long-term stability is maintained so that drawing 2 may show. 

[0020] Moreover, as a result of disassembling the cell after operation and investigating the condition 
of an electrode like example 1., corrosion is hardly accepted. As mentioned above, in example 1. and 
example 2., it is considered that the platinum surface area of the catalyst per electrode unit area also 
increases relatively as the carbon monoxide concentration in the fuel gas supplied to an electrode 
increases. That is, it is that of ** barred that hydrogen sticks to platinum with a carbon monoxide, 
and it is because hydrogen will become easy to adsorb if the surface area of platinum becomes large 
relatively. 

[0021] The same dispersion liquid 1 1 as the dispersion liquid 1 in example 1. are produced using the 
catalyst which supported example 3. platinum 10wt% to carbon black. Next, dispersion liquid 12 are 
produced by the same approach as dispersion liquid 1 1 using the catalyst which supported the 
platinum 10wt%-ruthenium 0.7wt% alloy to carbon black. Hereafter, dispersion liquid 13, dispersion 
liquid 14, and dispersion liquid 15 are similarly produced using the catalyst which supported the 
platinum 10wt%-ruthenium 1.3wt% alloy to carbon black, the catalyst which supported the platinum 
10wt%-ruthenium 2.6wt% alloy to carbon black, and the catalyst which supported the platinum 
10wt%-ruthenium 5.2wt% alloy to carbon black, respectively. The amount of platinum of the 
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catalyst used for dispersion liquid 1 1 - dispersion liquid 15 is made to become equal at this time. 
[0022] However, if the amount of rutheniums of a platinum 1 Owt%-ruthenium alloy exceeds lOwt 
(s)% in this case, since the property of a cell will fall, the amount of rutheniums must be made into a 
maximum of 10 wt%. Therefore, how to increase the amount of rutheniums may decide to consider 
as five steps, 2, 4, 6, 8, and 10wt%, suitably in the inside to 10wt%, without restricting above. 

[0023] Subsequently, in example 1 . and example 2., these have equal width of face toward the other 
end in order of dispersion liquid 11, dispersion liquid 12, dispersion liquid 13, dispersion liquid 14, 
and dispersion liquid 15 from the end of the porous carbon base material front face which gave a 
water-repellent finish by fluorine system resin beforehand, and similarly, it applies with the blade 
method or a spray method so that it may become this area. Since it understands easily if the 
spreading condition to a carbon base material refers to drawing 1 also in this case, illustration is 
excluded. And it calcinates after desiccation at the temperature which PTFE fuses, and a fuel 
electrode 4 is obtained. 

[0024] Here, although the cell which used the fuel electrode 4 is produced, the spreading field of the 
dispersion liquid 1 1 of a fuel electrode 4 is made into the upstream of fuel gas, and a cell is 
constituted so that it may become the downstream of fuel gas in the spreading field of dispersion 
liquid 15. Although drawing 3 is the diagram showing aging of the output characteristics of the cell 
which imitated example 1 . and example 2., and was produced using the fuel electrode 4 and 
curvilinear (d) shows it, it has re-**(ed) curvilinear (b) as a property of the cell using the fuel 
electrode 1 equivalent to the conventional fuel electrode already stated to drawing 3 at coincidence 
for the comparison. 

[0025] According to drawing 3 , it turns out that the direction which used the fuel electrode using a 
platinum alloy catalyst with many rates which contain a ruthenium in the downstream of fuel gas has 
little property degradation of a cell, and maintains long-term stability. As a result of disassembling 
the cell after operation also in this case and investigating the condition of an electrode, corrosion is 
hardly accepted in the fuel electrode by this invention. Since a carbon monoxide tends to stick to a 
ruthenium, the process in which fuel gas passed along a fuel electrode increased the amount of 
rutheniums in stairway by example 3., and it is the downstream of the flow of gas, and it is because 
hydrogen comes to stick to platinum, so that a ruthenium increases. 

[0026] Although the fuel electrode of the fuel cell of this invention was explained as a configuration 
which has the catalyst bed which changed the amount of platinum support of a platinum catalyst, 
platinum particle diameter, or the amount of rutheniums that is the alloy element of a platinum alloy 
catalyst to division into equal parts about the each in five steps as stated above Since the most 
desirable condition gives continuous inclination, applying the method of this change to the 
downstream from the upstream of fuel gas, using five steps of change [ **** ] as the fuel electrode 
subdivided further is also considered, this is decided according to the actual condition and that of 

**** j g g 00( j 

[0027] 

[Effect of the Invention] The fuel gas which flows the fuel electrode of a fuel cell contains the 
carbon monoxide, and from the upstream in an electrode, since the direction of the downstream 
becomes high, this carbon monoxide concentration As opposed to the problem of spoiling the 
property of a lifting cell for the corrosion of an electrode since the hydrogen of fuel gas stops being 
able to stick to the platinum of an electrode catalyst easily in the downstream the fuel electrode of 
this invention The amount of support of the platinum particle of an electrode catalyst is gradually 
increased one by one from the upstream of fuel gas to the downstream. Or making the particle 
diameter of a platinum particle small gradual one by one from the upstream of fuel gas to the 
downstream etc. corresponds to the location of the fuel electrode with which fuel gas flows. When 
making it become large in the surface area of a platinum particle gradually and using a platinum- 
ruthenium alloy for an electrode catalyst toward the upstream to the downstream By making [ many ] 
the content of a ruthenium gradually from the upstream of fuel gas to the downstream, dissociation 
of hydrogen can fully be performed, it is made hard to happen the corrosion of an electrode, 
consequently the downstream of fuel gas can also prevent degradation of a cell property, and can 
prolong a battery life. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The mimetic diagram showing the spreading condition to the substrate of dispersion 
liquid with which the amounts of platinum support in this invention differ 

[Drawing 2] The diagram having shown the cell property of having the electrode of this invention, 
by the comparison with the conventional cell property 

[Drawing 3] The diagram having shown the cell property of having the electrode of another this 
invention with drawing 2 by the comparison with the conventional cell property 
[Description of Notations] 

Nothing 



[Translation done.] 
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